The Experimental Production of the Carrier-State by Feeding.
By G. F. PETRIE and R. A. O'BRIEN.1 IT is somewhat striking that very little experimental work on the production of intestinal carriers by feeding has been reported, although the literature dealing with the subject of humnan intestinal carriers is already extensive and is rapidly growing. The only observations that have been recorded, so far as we are aware, are some published recently by Zwick and Weichel (1910) , who carried out similar experiments to those we are about to describe.
We have succeeded in experimentally producing the carrier-state in guinea-pigs by feeding them with cultures of an organism of the " paratyphoid" group which is indistinguishable from Bacillus aertryck and Bacillus suipestifer. Our experiments were suggested by the results of an inquiry into a severe epizootic in a stock of guinea-pigs at the Lister Institute. In animals dying during the epizootic this organism was frequently isolated from the contents of the small intestine, from the organs and from the frces before death. Moreover, a small number of the survivors of the epizootic were found to be excreting this bacillus in their faeces for several months, although apparently quite healthy. The strain isolated from the epizootic animals was highly pathogenic to guinea-pigs by subcutaneous inoculation, but of low pathogenicity when given in moderate doses by feeding. The details of the experiments we bring forward here are arranged in the tables.
It will be seen from Table I that six animals were fed with mnoderate doses-i.e., 5 cc. of a broth culture on two or three occasions. With the exception of one animal, which died eight days after the first feeding, the animals remained apparently healthy during the period of observation, and from the foeces the bacillus was isolated at intervals-in the case of two animals as long as sixty-three days after the first feeding. Some of the animals apparently showed an intermittent excretion.
Thirty-two days after the first feeding the agglutinin content of the sera of the five surviving animals was estimated, with the result that the sera of four animals agglutinated the bacillus in dilutions varying from 1 in 50 to 1 in 200. The serum of the fifth animal did not agglutinate in a dilution of 1 in 20, which, as will be seen from Table III corresponds to the usual results obtained with normal guinea-pigs' sera. Two of the positive sera were found to agglutinate a strain of Bacillus patratypphosus (B) in a dilution of 1 in 1,000.
In Table II are recorded further experiments with four animals which were fed on one occasion only, the bacillus being recovered from the freces in each instance nine days later. The agglutination limit, determined on the forty-second day after feeding, was found to be 1 in 20 in the case of two of the animals, and 1 in 100 in the others. The agglutination figures noted in this table and in Table I are similar to those obtained in the spontaneous carriers above referred to. In order to discover, if possible, whether these agglutination results were related to some slight infection of the organs (spleen or liver) by the bacillus, four of the fed animals (see Table II ) were killed and examined six days after the agglutination tests were made. In every case the organs appeared healthy, and the cultures from the contents of the small intestine, the spleen, the liver, and the heart-blood proved sterile.
These results raise the interesting question of the mechanism of agglutinin production in the apparent absence of even a mild infection. It is possible, of course, that a transitory invasion of the organs by the bacilli from the intestinal canal had occurred, and that the agglutinins were called forth in response thereto; but there is also the possibility that no such migration had taken place and that the agglutinins were evoked by a reaction on the part of the intestinal epithelium to the bacilli present in the intestinal contents. In this connexion it is known that killed cultures of bacteria given by the mouth may stimulate the production of specific agglutinin, but in a very irregular and inconstant fashion. It must be confessed that the whole question is at present obscure. It is noteworthy that Zwick and Weichel, in their experiments in which they produced healthy carriers by feeding mice on cultures of " paratyphoid " bacilli, obtained no evidence of the presence of specific agglutinins in the sera of their carrier animals. In other respects the experiments of these observers agree with those described above.
Our experiments may be summarized as follows:
(1) Healthy intestinal carriers (guinea-pigs) of a bacillus of the "paratyphoid " group (Bacillus aertryck or Bacillus suipestifer) can readily be produced experimentally.
(2) Some of the carriers gave evidence of an intermittent excretion of the bacilli in the faeces.
(3) The agglutinin content of the carriers' sera was in excess of that of normal control animals, although, so far as the experiments go, there was no evidence of a somatic infection. 
